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Foreword 
The aim of this special issue was to get contributions from people belonging to 
various domains: theoretical computer science, number theory, computer algebra, com- 
puter arithmetic.. ., all concerning the manipulation of real numbers. Efficient handling 
of real numbers is a very serious problem, not yet solved in a satisfying way. The 
JEoating-point formats most often used in scientific computing usually give sufficient 
results, but many reliability problems may occur. Users may need results far more 
accurate that the ones obtained with usual number systems, if not exact results. 
Of course, many interesting computability problems occur when considering the ma- 
nipulation of real numbers. The contribution by Brattka investigates algebraic conditions 
which guarantee that a discontinuous function is “sufficiently discontinuous” and “suf- 
ficiently effective” that it is not computably invariant. The paper by Boumez gives a 
characterization of the computational power of dynamical systems with piecewise con- 
stant derivatives (PCD) considered as computational machines working on a continuous 
real space with a continuous real time. In “A domain-theoretic approach to computabil- 
ity on the real line”, Edalat and Siinderhauf present a direct formulation of effective 
representation of real numbers by continuous domains. He is interested in reals and real 
functions that are relatively recursive in @‘, where @’ is the jump of the recursive de- 
gree @. He shows that a real is @‘-recursive if and only if it is the limit of a recursive 
sequence of rationals. He then gives characterizations of a @‘-recursive function. 
In the previous special issue “Real numbers and computers” of TCS, Escardo intro- 
duced an extension of the programming language PCF with a type of (total and partial) 
real numbers. In this issue, he introduces induction principles and recursion schemes 
for the partial unit interval, which allow to verify that Real PCF programs meet their 
specification. 
Conventional positional number systems use an integer base B, and integer digits 
(usually, the digits are 0, 1, . . . B - 1, yet alternate solutions have been used, that 
allow carry-free additions), and yet, it may be interesting to study other positional 
number systems, that use, for instance, a real or complex base and/or real or complex 
digits. The contribution by Safer analyzes “polygonal” representations, that use zero 
and the n roots of one as digits. 
In some applications such as computational geometry, it is not necessary to accu- 
rately know the value of an expression, but we may need to know its sign. This is a 
peculiar case of an “exact” computation: an error on the sign is not allowed. To get 
such an information, Briinnimann, Emeris, Pan and Pion suggest the use of residue 
number systems. 
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Obtaining algorithms for accurately computing functions is a major issue. In “Fast 
evaluation of holonomic functions”, Joris van der Hoeven shows how to evaluate an 
holonomic function (i.e., an analytic function that satisfies a linear differential equation 
with polynomial coefficients) with arbitrary precision at a non-singular point on its 
Riemami surface. 
We would like to thank all the authors, including the authors of submitted papers 
that could not be included in this issue. We also want to express our thanks to the 
referees who were asked to respond under a very tight schedule. Special thanks are due 
to the Editor-in-Chief, Maurice Nivat, who kindly accepted to host this special issue. 
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